ABSTRACT: Two Bangladeshi medicinal plants from Araceae family, Alocasia indica and Steudnera virosa, have been investigated for their in vitro thrombolytic, membrane stabilizing antimicrobial activities and generalized toxicity. The total phenolic content was also determined and expressed in gallic acid equivalent. The membrane stabilizing activity was assessed by heat and hypotonic solution induced methods. The carbon tetrachloride soluble fraction (CTCSF) of A. indica and aqueous soluble fraction (AQSF) of S. virosa demonstrated strong membrane stabilizing activity. Different extractives of A. indica and S. virosa showed moderate thrombolytic activity. Among the two plants, the methanoic crude extract and its chloroform soluble partitionate of S. virosa revealed moderate inhibition of microbial growth. In brine shrimp lethality bioassay, the pet-ether and carbon tetrachloride soluble fractions of A. indica and the crude extract and its pet-ether soluble fraction of S. virosa were found to be as lethal as Vincristine sulphate after 24 hours observation on shrimp nauplii.
INTRODUCTION
Alocasia indica (Linn.) and Steudnera virosa (Roxb.) belong to the family Araceae. It is a family of monocotyledonous flowering plants in which flowers born on a type of inflorescence called a spadix. Different parts of A. indica are used in the treatment of inflammation and in diseases of abdomen and spleen. The juice of the leaves of the plant is used as laxative, diuretic, astringent and traditionally used for the treatment of rheumatic arthritis. It has antifungal properties. This plant contains flavonoids, cynogenetic glycosides, ascorbic acid, gallic acid, mallic acid, oxalic acid, alocasin, amino acids, succinic acid and β-lectines. 1 As a part of our continuing studies on medicinal plants of Bangladesh 2, 3 , the organic soluble materials of methanol extract of the rhizomes of A. indica and S. virosa were screened for antioxidant activity (in terms of total phenolic content), thrombolysis, membrane stabilization as well as antimicrobial and cytotoxic activities for the first time and we, herein, report the results of our preliminary studies.
MATERIALS AND METHODS
Plant materials. The rhizomes of A. indica and S. virosa were collected from Kishoregonj in March, 2011 and voucher specimens for these plants have been maintained in Bangladesh National Herbarium, Dhaka for future reference.
The rhizomes were sun dried for several days and then oven dried for 24 hours at considerably low temperature (below 40 o C) to facilitate grinding. The powdered materials of A. indica and S. virosa (each 500 gm) were seperately macerated in 2.0 L of methanol for 7 days and then filtered through a cotton plug followed by Whatman filter paper number 1. The extracts were concentrated with a rotary evaporator at low temperature (40-45ºC) and reduced pressure. Each of the concentrated methanol extract (ME) was partitioned by the modified Kupchan method 4 and the resultant partitionates i.e., pet-ether (PESF), carbon tetrachloride (CTCSF), chloroform (CSF), and aqueous (AQSF) soluble fractions were used for the experiment.
Thrombolytic activity. The thrombolytic activity of all extracts was evaluated by the method developed by Daginawala (2006) 5 and modified by Kawsar et al. (2011) 6 using streptokinase (SK) as the standard.
Membrane stabilizing activity. The membrane stabilizing activity of the extractives was assessed by using hypotonic solution and heat-induced hemolysis of mice erythrocyte by the method developed by Shinde et al. (1999) 7 and modified by Sikder et al.
(2011) 8 .
Total phenolics analysis. Total phenolic content of A. indica and S. virosa extractives was measured by employing the method 9 involving Folin-Ciocalteu reagent as an oxidizing agent and gallic acid as the standard. To 0.5 ml of extract solution (2 mg/ml) in water, 2.5 ml of Folin-Ciocalteu reagent (diluted 10 times with water) and 2.0 ml of sodium carbonate (7.5 % w/v) solution were added. After 20 minutes of incubation at room temperature the absorbance was measured at 760 nm using a UV-visible spectrophotometer. Total phenolics were quantified by calibration curve obtained from measuring the known concentrations of gallic acid (0-100 µg/ml) and were expressed as mg of GAE (gallic acid equivalent) / gm of the dried extract.
Brine shrimp lethality bioassay. This technique was applied for the determination of general toxic properties of the DMSO solutions of plant extractives 10, 11 against Artemia salina in a 1-day in vivo assay. Vincristine sulphate was used as positive control.
Antimicrobial activity. The antimicrobial screening, which is the first stage of antimicrobial drug discovery, was performed by the disc diffusion method 12 against thirteen bacteria and three fungi ( 
RESULTS AND DISCUSSION
Two Bangladeshi medicinal plants Alocasia indica and Steudnera virosa belonging to the family Araceae have been investigated for their biological activities, with especial emphasis to the membrane stabilizing and thrombolytic activities.
As a part of discovery of cardio protective drugs from natural sources, the methanol extracts as well as the Kupchan fractions of A. indica and S. virosa were assessed for thrombolytic activity and the results are presented in Table 1 . Streptokinase (SK) showed 66.77% lysis of clot whereas the negative control (water) exhibited a negligible percentage of lysis of clot by 3.80%. The mean difference in percentage of clot lysis between positive and negative control was found to be statistically significant. In this study, different extractives of A. indica and S. virosa showed moderate clot lysis activity ranging from 45.61 ± 1.200% to 20.51 ± 0.818% and 49.75 ± 3.090% to 32.35 ± 0.999%, respectively.
The membrane stabilizing activity of methanol extracts of A. indica and S. virosa was also determined. All the extractives significantly protected the lysis of human erythrocyte membrane induced by hypotonic solution and heat induced haemolysis, as compared to the standard acetyl salicylic acid. In hypotonic solution and heat induced conditions, the CTCSF of A. indica (Table 2 ) inhibted 53.81% and 17.37% haemolysis of RBCs, respectively as compared to 71.77% and 42.20% inhibition by acetyl salicylic acid, respectively (0.10 mg/ml) whereas AQSF of S. virosa (Table 3 ) demonstrated 54.74% and 32.90% inhibition of hemolysis, respectively.
The total Phenolic content of the methanol extract (ME) of rhizomes of A. indica and S. virosa and their different partitonates was determined and the results are summarized in Table 4 .
In cytotoxicity screening, the lethality of the methanol extracts and various Kapchan fractions of both plants was evaluated against A. salina (Table 4) . The PESF and CTCSF of A. indica and ME and PESF of S. virosa revealed potent cytotoxic activity, with LC 50 values of 0.58±0.73, 0.50±0.84 and 0.47±0.91, 0.49±0.79, respectively.
The extracts were also subjected to screening of in vitro antibacterial activity against five gram positive and eight gram negative bacteria at 400 µg/disc by the standardized disc diffusion method. The results of antibacterial activity revealed moderate inhibitory activity against most of the tested pathogens by the ME, PESF and CSF of A. indica (Table 5 ) but no antimicrobial activity was observed for S. virosa (data not shown). The inhibitory activity of the extractives was compared with standard antibiotic, ciprofloxacin. 
